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CRTAIN ASPECTS OF OCLAN DEPTHS STUDILS

by
L. Z.NKEVITCH

During the lastdccade the "Wityaz" survey vessel lhas
been conducting extensive research in northwest Pecific. ‘
Working under the IGY program the "Wityaz" has covered certain
parts of the Pacific, South off the Equator. At nresent the
"Wityaz" is making its 28th crulsc of which the latter thres were
devoted to the IGY prozram. Thus far the "Wityaz" has been
sniling for about 13 months during the IGY.

On board the "Wityaz" therc are 65-68 research workers
including physicists, meteorologists, chemiste, beioloTists
and rcolovista., The research done by the "Wityaz" is of an
intezrated nature with a view to the establicshment »f relrtions
and inter-dependence of the chemical, physical and biolom~icil
phenomena in their historical development and their relati-n to
the structurce and the development of the earth’s crust,
the study of all aspects of such 2 natural entity os the ocean,
the halosphere.

Parfticular attention in this research was devoted to the
invectigation of deep watcr. Duriny the past ten years the
"Wityag" has covered 220.000 miles of which 200.000 miles have
been coversdby ccho soundin~ mearurements, more than 1.000 dcep
water statione were made of which more than 130 have =tudied
depths below 6000 m. i.e. ultra-abyssal depths. The instrumente
of the "Wityaz" have reached the sreatest depths discovered by
the cxpedition in the Marian trench which fall short of 11 km,
only by 16 metres. This extencive wgrk has resulted in the accumu-
lation of many important findinrs.‘

The =tudy of the mearine bottom, esrentially speaking,
is = new nd most promising depsrtment of zeology which chould
hzlp us to find ecnswers to serics of major geophysical problems.

Phe marine gZeolozists must c¢oncentrate on the study of the
dictribution and thickness of bottom scdiments in the ocean.
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Urf-rtun-tely, this has not been enjoyinz the attention due

it, while the obtrined data are jneufficient and contradictive,
The formation of bottom esediments of thc world ocean is o mag=
nificent process of horizont-l chift of the hard elements of the
earth’s crust entailinz a volums of the order of morc than

a billisn cubic kilnometrecs. This mags exceeds treatly that of 25X1
a1l mount-ins =nd is many times zIre=ter than the cntirc maos
of glaciz2tion durinz the glacier perind. A guestion arises
whethor there can take place the bending of the earth’s crust
in the ocenn bed under the imp2ct of this tremendous masc< of
bottom 2cdiments? On the other hand we face the question
wheth:r the accumulction of bottom cediments with thickness
r~n~ing for many kilometres chnould not result in the rising
of the ocenn bottom level. There should be cither the bending

of th: bed or an rise in the level. But maybe, both processes
wer ocourrin-t simultmneously. Howeve.r, in this case it must

b porn. in mind that bottom sediments carnot mnintain permanent-
ly their initicl voluine. They becoms more compact cnd lose

prt of their moisture. On th. m-rains of the oceans, in 2 space
intcerproetition this chould recult in - rcduction of tens of
kilometres. It is 2leo probable that the geophysical method of
modclline is quite =mppliceble in this case.

The compiletion of charts of bottom sediments must supply
th. -newere to the theories of ocean ~nd continent stability,
nd to th: thcory of mobility ns well as to the qucstion about
the submerged continsnts.

From this voint of view the methode of seismic determina-
tisn of the thickness of bottom cedimente require further
cl-boration 'nd large scale emmployment considering the number
~; ditficultice, such as the m-temornhisation of the cediments,
th. love ctroome, ctce

In =11 such studics one should 4lwnys take into considera=
tinn that the ma-ses of occnrnic watcro were unable to change
tr ir volume muatersially and, thercefore, this one billion tour

hundred million cubic kilometres chould have been clways pr.cent
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amewhere cnd the deep water botton cediments were accunulating
rn’ were forminz huze l2ysre many kilometres thick on an area
Af 220.000.000 zquare kilometres.

0: -imil~r necessity is the ¢12borntion of corc sampling
s. thode not :nly by core samplers but by irdependent drilling
spetrusents theot could be l1owered from a vecsel and take hugze
pizces of the bottom extendina not only for scores, but for
rundredes of netrec. Among other thinzs this could supply the
rrsw.ers recardinsg the vori~tion in ocsan selinity during thc
precedinz -unlnzicnl poriods.

It is relf-understood thit thcere chould be l=rge scule
_nploymont of prlio-isctopic methods of nnalysis and not only
tre mathods of palced temper-ture nnd p~leomagnetic analyscs,
The sround sclutisn? of bottom scdiments, 1n addition to other

methods of ocenn hictory ctudy rcen to be promicing. The research

¢ .rri-d ~ut by S.Brucvitch :nd B.lZullcnberg into parleosalinity
~1{ th- Blick nd Brltic Sang should be practiced in the open
pene ot the Hcenins.

Tt is aaly netural that the troughs tronchoSparticular
. ttintion. Until recontly 17 were known for the Pacific of
. o ~f the world ncenn nnd lagt year the "Wityaz" had
¢ironverad the 1”th trencteswith = corp-ratively small depth,
Comuwh t exc.edint the level of th. occin bed.

Th. =vo-tost depthe of these tr.nehos(1cenrding to

g.Udintoev) urc

Jdarion 109590 m (10863)
Tonro 10€40 (10533)
Furil=Kichi tkn 10367

Ph 1livuing 102¢5  (104977)
ormedek 10030 79A11)
T4zu=sInin 9764 (S01l)
wy renville _ 9140 (9040)

J p 8597

Now Rritein 8293

Jopanese g412 northern part
Pl 8138
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Alcutan 7679
Atakam 7634
New Hebride 7570
Riu=Kiu 7507
Band 7260
Guatemala 6662
Wityaz 6140

It is clear that the trenches present one of the most
interestinz elements of the botton relief and attract great
attenti-n of the geologists. What are they?

Ordinarily they are regarded as modern (young) geosynckli=-
nal formations corresponding, according to G.Udintsev, to
the "external margin of the regions with a continental type
of the earth’s crust structure",

P.Bezrukov quite correctly notes that the nature of the
polict of d'wp ~rt r trenchus, their high seismicity, the fact
that they are close to the belt of modern vulcanic activity
help to regard them as modern geoynclines in a state of bend=-
ing and closely associated with depth fractures.

One can hardly doubt the geotectonic origin of the
t» nehes, Udintsev also believes that “the morphological complex
of the island ranges and depressions, and their geosynclinal geolo-
ci@:1 complex correspond to the transitional stete Of the ‘errth's
crust and accompany its transformation from the oceanic into the
continental state." It remains to be found out what is the recla-
tion in the formation of deep trenches between the structure of
mother rock and that of the bottom sediments. Certain aspects
attract attention which thus far have not been explained: very -
similar depths of the most ‘deep water trenches - 10300-10990.
This is certainly associated with some structural peculiarities of
the bnattom sediments and of the underlying mother rocks, if not

1
the former alone. :

As is indicated by P.Bezrukov, most often, we find on the
gteep slopes of the tr: nches denre clays and arzillites, very
compact and dehydrated. Apparently these are the stripped compact

tottom sediments.
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La to the 8th of the most shallow tirenc*cs in the Pacific,
it ic quite probable that their entire foundation lies in the
mass of th: bottom scdim:nts. The other 4 trunehes occupy
en intermediate position (8400-10000 m). And the sccond is
the mysterious flat surface of thetrench's. floor covzred by
clay ooze ranging at times from 1 to 5 kilometres and cven more,
What are the reasons for the bottom of the trenches to be 8o
flat? It is most difficult to give the unswer to all these
questions before a thorough seismic-acoustic study of the ranch
bottom and of its slopes is made.

There is another very peculiar aspcct in the relief of the
Pacific ocenn’s bottom, namely, the meridian-1 betzor: neunt-in
ridre. Its split northern end comes up to the Aleut islond
range and “trestches far southward across the Hawaian clcvatione
It divides the Pacific Ocean, similarly to that of the Atlantic,
into the western and the eastern pa . Naturally, this is
the lonzest mountain formation on the surface of the earth’s
crust. Ite, nature, the meotectonic and zeophysical sisnificen=
ce are far from beinz known, while their interpretatione are
contradictive.

The distribution of the deep water fauna can help 2 lot
in explaining a number of problems of marine zeology and geo-
physics., It offcres stronz arzuments in our appreciation of the
depth of the tr~nch. 8,The ultraabyssal fauna of different
spapchcsis characteristic of a certain endemism, however, of a
very young one. At times we find one and the same general habi-
tating different trencrosand ordinarily we find various sub-
species and species.

Judzing by the fauna we mizht conclude that these trench.s
are young formations aging not more¢ than 3-4 million yecars,
and not only is it younz but o short-lived one, too. However, it
micht happen that under the bottom sediments of the Pacific there
are many destroyed ancient tTencres of varyinz age and it is
hard to say whether the modern shallow trznckcs (7000-8000 m) are
in their young or old ase. The decisive word here will rest

with seismography and gravimetry.
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Physical oce=nozraphy is clmast 100 years old. One of the
~rent merits of this science is the elaboration of the ~cncral
pattern of the water mass circulation in the ocean. However,
this pattern, particularly as rezard the deep waters is prac-
tically deprived ¢f a very important element. We cannot say
with the necessary accuracy as to what is the rate of the hori-
zontal and vertical circulation of the entire In:ss * of occan
watere with the exception of the most surface.layer, what is
the age of the water masses in the depths of the ocean: is it
scorés of years old or hundreds of yearse, or maybe evcn thou-
sands of y=zars?

Thus far, we have no reliable data to determine the aze
of the ocean as a whole, the aze of its separate parte or of
ite decp tranches,we cannot determine the age of the bottem
cediments or the age of the oce¢:nic watcr masges, the ratc of
thcir movement=- in a word we are lacking reliable date for &ll
thic extensive and intricate chronology. Our science is merely
tryins to find these major indicators without which it is im-
possible to settle the basic problem recardinz the history of
the world ocean, its preformations, the history of its long and
complicated life. By the way it chould be admitted that there
is v.ry little that we know about the rate of cvolution of the or-

- nie - population of the ocean. In this case, too, we need

quantitative indicators which ere thus far absent.However, some
v.ry important considcrations may be offe-ed in favour of the
~r-ument that the evolution of the living orsanisms of the ocean

cannot be restricted necither to two or to four billion years.

The pace of oceanic bottom watcr circulation determines
many important indicztors of the exchange betweecn the halosphere
1md the 1tmosphere including the 002, thermal, humidity and other
crnohange.

The abegence of an answer as to the ¢ge of the ocean bottom
wiaters has become particularly felt durinz the last years when
oce nolor-ists were faced with the proposal about burying the
rodioactive indu-trial wasgte in the depthe of the occan. For
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th.s¢ purposes the Tong trench was even chosen. In 1957 the
"Wityaz" had studied thie question while operating in thc area
of that trench. V,Bogorov and £. Kreps arrived at the following
conclusion .. "The analysir of the bottom relief of the trouch,
of the hydrological and hydrochemical rezimen, the naturc of
bottom sediments, the presence of 1ife at the greatest dooths
and the circulation of water 1s conductive to one conclu~ion
only, namely, thet the mixin3 of the water in the deep tren-
ches is a sufficiently rapid process, that the radioactive
compounds of waste matcrials buried in the deep weter trenchoo
and turning into solutione would unavoidably be carrvicd to
surface layers of the ocean within the renge of eccnomic
~ctivity of man, where sooner or jater they will come into the
srzzniem of plants and animals, fishk =2nd mammals." It is
tpue that no direct determination of the age rezarding the
depths waters of the Tong trench by the jzsotopic analycis
method had been made, but the quoted conclugion leavcs no
nlace for doubts.

The distribution of life in the ocean both in its pre-
sont state and in its geolozicnl past is most closely related
to the formation of bottom sediicnts, to the circulation of
world ocean witers in their nistorical development Aand with
+ number of most important c.ophysicael problems.

The quantitative ctudy of the dictribution of life in the
ocean hae shown that its dencity in different parte of the
ocean decreascs by scores and hundreds of thousands of times
s we depart from the coast ~nd from the surface to the bottom.
The lcast donzity of 1ife has been discovered by the "Wi-
tynz'" in the Tong trench. It wns determined to be of lmg/me
~f th. surface of the boettom, while in the Kuril=-Kr-mchatka
ty.noh it was 300-900 mg/mz. This distribution is most closely
neaocinted with the entire =unm total of environmentnl factors
‘ni in its turn ic @ cubtle indicator of thesc factors. The
chan~es in the distribution of life in the ocean Aare governed
by the general scozraphical zonality which was most strikingly
shown by V.Bosorov, by the findinze of the 26th cruise of the
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"Witysz" in 1957. The populction of the water 2nd of the bottom
it most scorce in the middle perte of the Pacific on & very
vast ared. The amount of plonkton at ~ depth of 4-5 km. drops
to fractions of . milizram in 1 m3, while at the coast it is
at times 28 much as several srams, As to the density of bottom
population it drops from severnl kilograms to seversl milisrems
in the middle part of the ocean. This nezlizible masc of life
covers not less than four-fifths of the oceanic bottom. Morsover,
the bottom scdiments of this huge nrea are characteristic of
very precise peculiarities which we do not find anywhere in the
bottom rock brouzht to the surface of the earth. This is =n in=-
dication that extreme care should be displayed towards attemnts
to deny the oceans of & zeologically longz and continuous
existence,

I have no opportunity to speak in greater detail »n the
numerous problems of oceanolozy which have direct bearinz upon
geophysicel scicnces or even upon those which should have been
amonz them and require celaboration,

In conclusinrn I wish to enunerate thnsz departments of
oceannlozy which require esinTuler attention.

1. The thickness and the distribution of bottom oce:uniec
sediments and their structure.

2. The naturc and the rate of circulation of the botton
(200 m) waters of the ocean. The aze of the oceanic depth
waters,

3. Thc quantitative distribution of 1ife in the ocean.

4. The claboration of ocernic paleochronology.

5. The eluboration and 1l .rce=scale employment of the
methods offered by the ceismological analysis of bottom sedi=-
mente, of paleo~isotopic methods ond of the methods of deep
underwater drilling of bottom cediments,
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